With the rise of online social networks, the development and maintenance of relationships are gradually being transferred to the virtual sphere. Technological developments have created a revolution that forces people to cope with situations that were unknown to them several decades ago. This study aimed to examine the association, if any, between social loneliness and virtual friendship. In addition, the effect of gender on these variables was also examined. The research participants included 313 high school students from all over Israel, with an age range of 14-18. The study examined social loneliness, the nature of virtual friendships, and participants' undue use of social networks, using two self-report scales. The research findings indicate a significant correlation between social loneliness and these variables, as well as an effect of gender. A correlation was also found between social loneliness and virtual friendships, but no interaction was found between these variables and gender, such that this research hypothesis was not confirmed. These findings might illuminate the development of interpersonal communication in the present era, as well as the role of virtual communication in the lives of individuals.
Introduction
"All of us together and each separately" (Yehuda Amichai); on the nature of friendship in the technological era One of the drastic changes that occurred in the 21 st century is the rapid increase in information produced by the human species (Zahavi-Suzy, 2012) . In the beginning of the previous century, information was doubled every 80 years, about 20 years ago, the growth rate diminished, and at present the information produced by the human species is being doubled every 18 months. Moreover, Zahavi-Suzy (2012) adds that the forecast is that in 20 years, the amount of information will double every 3-6 weeks.
In the second decade of the 21 st century, the web and its use are an inseparable part of the social world of children and youth (Heiman, Olnick-Shemesh & Eden, 2014) . Resler (1998) claims that the new social system is complex and requires a gradually greater exchange of information between the units that comprise it. In this way, the internet is becoming the most significant media tool. Resler (1998) adds that when speaking about technological changes that have affected our world, these can be divided into two main categories:
1. Innovative technologies that contributed to human well-being.
Technologies that indirectly led to sociocultural change.
The extensive introduction of digital media technologies has led, in recent years, to the growing phenomenon of virtual friendships (Aharon, Chajut & Eshet-Alkalai, 2012 ).
The two key concepts in the current study are virtual friendship and social loneliness.
"Virtual friendship" -This concept is defined as friendship of which a considerable part does not take place face-to-face, and which is formed as a by-product of contemporary communication technologies (such as electronic mail, cell phones, Skype, and chats). This type of friendship has been gradually spreading among both the young and adults, and it offers a (full or partial) alternative to traditional face-to-face friendships (Boase & Wellman, 2005; Mesch & Talmud, 2006; Bonebrake, 2002 , cited by Aharon et al., 2012) . In addition, virtual friendship was defined by Hartz Soraker (2012) as friendship that is often formed and maintained exclusively by mediated communication, i.e., the internet. At times, this type of friendship, which takes place online, includes no real life interactions. Friendships in the virtual world are usually formed and maintained completely within the virtual world (for instance, blogs), in contrast to friendships on social networks, which are often formed and maintained outside the social networks as well (Hartz Soraker, 2012; Liao, Chen, & Liu, 2015) .
The extent of various uses of social networks among teens -According to Peter, Valkenburg and Fluckiger (2009) , present-day young people were born into a reality that included an online and interactive social environment, and therefore the various uses of computers and the internet are not foreign to them, and neither is normative interpersonal interaction mediated by technological means. For this reason, it is no surprise that adolescents consume internet services at the highest rate compared to other age groups (Boniel-Nissim & Dolev-Cohen, 2013 ). As of 2011, studies conducted in the US and Europe found that 60-75% of children aged 9 and older use social networks, and their rate reaches over 80% in late adolescence. In Israel, according to a survey conducted by the Sarid Institute, 72% of 8-year-olds have smartphones and access various social networks (Rosenberg, 2015) . This trend is enhanced in adolescence, as evident from the study by Weissblei (2011) , showing that among the Jewish population in Israel, 91% of teens who surf the web access social networks. Rosenberg (2015) shows that the primary use of computers is to connect to Facebook and other social networks, where 69% of female teenagers and 63% of male teenagers in Israel use personal computers for this purpose. In a focused comparison between the social networks and text apps preferred by teens, it is apparent that 80% of those aged 13-17 are active on the WhatsApp social network (a text and voice-messaging platform) and report that it is the most popular channel of communication.
The effects of virtual friendship -Studies on the different effects of virtual friendship show that young people with a low self-image create more friendships on social networks than those with a high self-image. These young people feel protected in the virtual environment and they appear to utilize the on-line anonymity and invisibility to compensate for their conspicuous limitations with regard to communication and interpersonal relations (Amichai-Hamburger, 2005; Mckenna, Green & Greason, 2002 , cited by Boniel-Nissim & Dolev-Cohen, 2013 . Side by side with the role of the internet as a source of assistance for learning, growth, emotional maturation, acquiring skills, and positive experiences, it may also be a source of negative influence and risky behaviors. Violence on the web might have a negative social or emotional impact on those involved in it (Heiman et al., 2014) . Moreover, Sharabi (2013) claims that considerable use of the internet is related to few social ties and social isolation (Kraut et al., 1998 (Kraut et al., , 2002 .
"Loneliness" -This concept indicates a subjective feeling that is affected by life experiences, variables, and situational conditions. Social loneliness is described by various researchers as an unpleasant emotional experience (Sharabi, 2013; Sharabi & Malka, 2011) . According to Margalit (2010) , social loneliness is a sensation that reflects ongoing sadness and a negative experience of the individual in a social environment. This perception is characterized by dissatisfaction with social ties or ongoing frustration with these ties (cited by Heiman et al., 2014) . In addition, Perlman and Peplau (1981) showed that social loneliness refers to an unpleasant experience that occurs when one's social relationship is affected in some way. Peplau, Russell and Heim (1979) indicated that social loneliness is not necessarily the result of social isolation, rather one's cognitive evaluation of the quality or quantity of his social interactions (cited by Liu, Liu & Wei, 2014) . Moreover, Kostelecky and Lempers (1998) , Marcoen and Goossens (1993), and Perlan (1988) claimed that social loneliness is a relatively common experience among teens and it may stem from teens' experience with defining their role in the family and seeking independence (cited by Kim, Kim & Kang, 2003) .
The correlation between virtual friendship and social loneliness -It is argued that use of mobile telephones reduces the individual's sense of social loneliness, as they are used as instruments for maintaining friendship, giving the teen a sensation of being loved and popular. Fischer (1992) specifies that the effect of using a mobile telephone to access social networks can improve one's social ties and psychological well-being by reducing social loneliness, isolation, and anxiety (Liu, Liu & Wei, 2014) . However, Hu (2009) found that participants reported a rise in sense of social loneliness after being in contact online and, additionally, after using online chat services social loneliness was higher than in face-to-face communication.
Moreover, Sharabi (2013) discerned two different types of communication on the internet:
A. "General interpersonal communication" on the internet serves to maintain and further establish existing ties in everyday life.
B. "Virtual friendship" refers to contact with friends with whom communication occurs only on the internet.
General interpersonal communication was found associated with a low sense of social loneliness, while virtual friendship was found associated with a high sense of social loneliness.
It is also evident that gender has an effect on the frequency of social network use by teens and generally. Kol and Lev-On (2014) reported that women consistently spend more time on social media than do men. Twenge, Joiner, Rogers, & Martin (2018) claim that there has been a rise in the number of adolescents who experience depression, as well as in suicide rates and suicide attempts, from 2010-2015. Other findings show a gender bias, and female teens were found to have a higher risk. Furthermore, another study shows that adolescents who spent more time on new media (including social networks) were more inclined to report mental health problems than their same-age peers (Twenge, 2017) .
In light of the research literature reviewed above, and according to the research findings cited, our main research question was: What is the correlation, if any, between reported virtual friendship and sense of social loneliness among teens, and is gender a significant factor?
This study is based on several premises.
A. The first premise, derived from the study conducted by Sharabi (2013) , is that prolonged use of the internet is related to negative psychological sensations and a high sense of social loneliness.
B. The second premise is that women spend more time on the internet than men, and therefore have a higher risk of developing depression and suicide (Twenge, 2017) .
Stemming from these premises, the first research hypothesis was that a positive correlation would be found between the variable of social loneliness and excessive use of social networks, such that research participants who reported a high level of social loneliness would score high on a scale measuring excess use of social networks.
The second research hypothesis was that an interaction would be found between the variable of social loneliness and the variable of gender such that, among females, social loneliness would be higher the higher their mean score on a scale measuring excess use of social networks, while among males no correlation would be found between these variables.
The third research hypothesis was that a positive correlation would be found between the variable of social loneliness and the variable of virtual friendship, such that research participants who scored high for social loneliness would also score higher for virtual friendship.
Method

Research Design
The dependent variable in the study is virtual friendship, and it was examined by mean scores for items on a scale measuring virtual friendship and use of social networks. The first independent variable is social loneliness, and it was measured on a scale of 1-4. The second independent variable is gender. In this study, we used a Pearson's correlation test.
Respondents
The study included 313 respondents, 238 (76%) females and 75 (24%) males. Of these, 73 (23.3%) were in the 9 th grade, 63 (20.1%) in the 10 th grade, 83 (26.5%) in the 11 th grade, and 94 (30%) in the 12 th grade. The distribution of religiosity was: 5 (1.6%) defined themselves as ultra-Orthodox, 250 (80%) as religious, 15 (4.8%) as traditional, 32 (10.2%) as secular, and 11 (3.5%) as having some other religious definition.
Instruments
1. Informed consent form -In order to meet the ethical principles for research in humans, the respondents were told that their privacy would be maintained and that they could withdraw from the study at any time. Moreover, the nature of the study was clarified to the respondents before commencing participation.
2. Demographic questionnaire -The questionnaire included demographic data such as gender, name of school, class, town of residence, and religiosity. Inclusion criteria were Hebrew as a first language or on first language level, and age of 14-18. The purpose of the questionnaire was to rule out demographic differences between the research groups 3. Scale measuring virtual friendship and use of social networks -This scale has two parts. The first part -This part examined the nature of social networks and their features, for instance: "On which social networks are you active?". In addition, it included 40 questions that examine undue use of social networks. For instance: "I remain on the social network more than I had planned to". The respondents ranked these statements on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). The reliability of the questionnaire in this study was α=0.91. The second part of the scale was developed by Dr. Adi Sharabi (2013) and it included 13 items related to different uses of computers. Two of these items related specifically to contact with virtual friends: One question examined the existence and frequency of this contact: "To what degree do you speak with friends that you met only on social networks?" and the second examined the nature of the contact: "How important and significant is this relationship for you?". The current study used only the questions that examine the nature of the contact and their reliability was α=0.66 (Appendix A).
4. The Revised UCLA Loneliness Scale -A self-report scale developed by Russell, Peplau and Cutrona (1980) , whose purpose is to evaluate social loneliness. The questionnaire was translated into Hebrew by Hochdorf (1989) . In our study, we used this translation, which includes 19 items. These items include sentences such as: "I am miserable because I'm so isolated from friends". The respondents ranked these statements on a scale ranging from 1 (never) to 4 (often). The scale includes reverse items, and these are numbers 12, 16, 17, 21, 26, 27, 30, and 31 . The reliability of the scale in the original study was α=0.80 (Russell, Peplau & Cutrona, 1980) . The reliability of the scale in the current study was α=0.89 (Appendix B).
Research Questions
1. What correlation, if any, will be found between the scores on the loneliness questionnaire and on the questionnaire on attitudes to excessive use of social networks?
2. What interaction, if any, will be found between loneliness and the gender variable?
3. What correlation, if any, will be found between scores on the loneliness questionnaire and on the virtual friendship questionnaire?
4. What interaction, if any, will be found between the variables of social loneliness and of gender with regard to virtual friendship?
Procedure
At first, each of the respondents was asked to sign an informed consent form, which included an explanation of the study. The research questionnaires were not administered without this confirmation. After giving their consent, the participants completed a demographic questionnaire that included questions about their age, gender, and name of their school. Then, two questionnaires were given to the participants: a virtual friendship questionnaire and a social loneliness questionnaire. The experimental procedure took about 30 minutes. The experimenters thanked the participant; no compensation was given for participating in the study.
The respondents completed the questionnaires on a computer or smartphone. The questionnaires were sent via a link through social networks such as Facebook, electronic mail, or WhatsApp messenger. Full instructions for completing the questionnaires were given (see Appendix C) and general instructions appeared at the beginning of the link. Table 1 shows that, in general, there were no significant differences in the mean scores for virtual friendship in each of the conditions, however the consistent trend is that the mean score for virtual friendship is higher among the female group than among the male group.
Results
Means and Standard Deviations of the Research Variables
The following hypotheses were designed and examined according to the research questions:
A correlation will be found between scores on the social loneliness scale and on the scale measuring undue use of social networks. The analysis found that the research hypothesis was confirmed and a positive association exists between social loneliness and undue use of social networks, (r(311)=0.23, p<.001). Namely, the higher the social loneliness the more extreme the undue use of social networks, and vice versa.
The purpose of the second research hypothesis was to examine whether there is an interaction between social loneliness and the variable of gender, such that among females a positive correlation would be found between social loneliness and their use of social networks, while among males no such correlation would be found. In order to examine the hypothesis, a Pearson's correlation test was conducted for males and females separately. The research hypothesis was confirmed, and the analysis found a positive correlation among females between reports of social loneliness and undue use of social networks (r(236)=0.24, p<.001). In contrast, this correlation was not found among males (r(73)=0.17, p>.05).
An association would be found between scores on the social loneliness scale and on the virtual friendship scale. The analysis found that the research hypothesis was confirmed and that there is a positive association between the social loneliness scale and scores on the virtual friendship scale (r(311)=0.17, p<.01). Namely, the higher the social loneliness the higher the scores on the virtual friendship scale, and vice versa.
There is an interaction between the variable of social loneliness and the variable of gender, with regard to virtual friendship. In order to examine the hypothesis, a Pearson's correlation test was conducted for males and females separately. The research hypothesis was not confirmed and the analysis found, both among males and among females, a positive association with low power between the means on the social loneliness scale and on the virtual friendship scale.
Discussion and Conclusions
The purpose of the current study was to examine whether there is an association, and to what extent, between reported sense of social loneliness and virtual friendship among teens, and undue use of social networks. The study also examined whether gender has an impact on sense of social loneliness, while relating to variables involved in virtual friendship. The current study was initiated on the assumption that one of the main causes motivating people's use of the internet is to alleviate psychosocial problems (such as social loneliness, depression, and others). The conclusions regarding the effect of the virtual world on social loneliness are not straightforward, as some findings attest to conflicting trends. Walther (1996) , Wellman and Boase (2005), and Hewiston (2003) claim that social ties formed on the web are weak by nature, since online communication lacks the basic conditions for the existence of significant friendships, such as proximity, imagination, and a variety of activities that enhance the relationship. In contrast, others claim that it is specifically the absence of identifying features in online communication that reduces the cognitive and emotional burden on participants and increases the quality of ties formed within virtual friendships (Chajut & Eshet-Alkalai, 2012) .
Confirming the first research hypothesis, a positive correlation was found between social loneliness and undue use of social networks. Namely, the higher the reported social loneliness, the higher the reports of undue use of social networks. This finding is compatible with previous findings in the literature showing that the sense of social loneliness is enhanced when social technologies are used to escape the realistic social world and to withdraw from coping with face-to-face interactions (Nowland, Necka & Caioppo, 2017) .
Confirming the second research hypothesis, among females a positive association was found between social loneliness and undue use of social networks. In contrast, among males no such association was found. These findings support those of Kol and Lev-On (2014) , who found that the proportion of women who use the internet is higher than the proportion of men. Moreover, women consistently spend more time on social media than do men (Kol and Lev-On, 2014 ). Rasner and Zeira (2014) show that male and female teens display different manifestations of behavior, social loneliness, and distress. Male teens express their distress outwardly while female teens express it inwardly (Kahn-Stravchinsky, Konstantinov & Yurovich, 2005 , cited in Rasner & Zeira, 2014 . Boniel-Nissim and Dolev-Cohen (2013) attest that these introverted types are those who gain the most benefit from online applications, compared to the extroverted. They feel protected in the virtual environment and appear to utilize the anonymity and invisibility to compensate for their conspicuous limitations with regard to communication and face-to-face personal relationships (Amichai-Hamburger, 2005; Mckenna, Green & Gleason, 2002 , cited by Boniel-Nissim & Dolev-Cohen, 2013 Papadakis, 2016) .
Confirming the third research hypothesis, a positive association was found between social loneliness and virtual friendship. Namely, the higher the social loneliness reported the higher the scores on the virtual friendship scale, and vice versa. This finding is compatible with previous studies, which found an association between social loneliness and use of social networks, such that people who reported high social loneliness testified to "eliminating" non-virtual relationships and preferring online relationships (Nowland, Necka & Cacioppo, 2017) .
In contrast to the fourth research hypothesis, the current study found no significant interaction between the reported social loneliness and the variable of gender with regard to virtual friendships, such that among both males and females a positive association was found between social loneliness and virtual friendships.
A possible explanation for these findings is that some 80% of the research participants identified themselves as having a religious affiliation (Jewish/ Muslim/ Christian), which might constitute a major factor since various religious affiliations might have a significant impact on people (Daniels & Von der Ruhr, 2010; Neudörfer & Dresdner, 2013) . Religion can have a social impact (Belzer, 1976; Riley, Forer, 1968; McDonald, 1973; Moberg, 1970) , expressed by granting support and counseling, i.e., in the individual's life, as well as mutual help. In addition, religious beliefs, social encounters in religious contexts, and a religious lifestyle might contribute to overcoming various problems such as social loneliness, sorrow, dissatisfaction, etc. (cited by Ronen, Zuckerman-Bareli & Lemel, 1990) . This leads to the conclusion that religious affiliation may at times impart a strong sense of communal belonging, which might reduce social loneliness and use of social networks for the purpose of maintaining social relationships. Hence, it may be hypothesized that the religious affiliation of most of the research participants affected the research findings.
In addition, in this study the participants were comprised of teens aged 14-18. Patchin and Hinduja (2008) offer testimonies indicating growing awareness among young people of the need to restrict the revealing of personal information on the internet (cited by Boniel-Nissim & Dolev-Cohen, 2013) . In other words, as a result of education and warnings some adolescents are careful about how they conduct themselves versus anonymous elements in order to avoid online risks. Moreover, in the current study 80% of the respondents had a religious affiliation, meaning that most had some protection on social networks. Davidovitch (2016) , in her study, describes religious society as one that places special emphasis on limiting leisure consumption (for instance Internet Rimon, a restricted cellular track), for fear of a "slippery slope".
In summary, in light of the research results and due to its limitations, there is great need for further research to examine our research questions in this age range and in others. Additionally, there is need for further research to examine more extensive and diverse populations and to explore the difference between religious affiliations and the interaction with sense of social loneliness, use of social networks, and virtual friendship.
Furthermore, it seems that both males and females appeal to the help of "virtual friends" in situations of social loneliness and thus these friends help relieve social loneliness. The virtual world provides a refuge, where teens who feel lonely can find a protected and anonymous place to express themselves on social networks. However, lonely people might develop strong behavior of compulsive use of the internet on social networks, and this has negative impacts on their life (for instance, harm to other significant activities such as work, school, or significant relationships) instead of alleviating the original problems (Kim, La Rose & Peng, 2009 ).
Finally, the researchers tried to bolster the existing research in this area, and to add important information regarding gender identity. It is very important to raise awareness of the possible masking of social loneliness by virtual friendships, whereby this social loneliness does not receive a proper response and may even become aggravated. Brown and Harris (1978) , in their classic study of women in the community in poor parts of London, reported that women with no close relationships were defined as lonelier and thus were at a higher risk of developing depression than those who had close relationships, and that people with depression have smaller and less supportive (non-virtual) social support systems. At present, it is not yet clear how much power virtual friendship contains and therefore this topic should be further studied, as social networks are becoming an inseparable part of our lives.
Part II
Please mark how often you feel as described in each of the following statements (if you are answering on a mobile phone, please rotate the screen):
Strongly disagree
Slightly disagree
Moderately agree Agree Strongly agree 1.
I remain on the social network more than I had planned to. 2.
I neglect housework / homework / work and instead spend more time on the internet. 3.
I can free time spent on social networks in order to spend time with my family.
4.
I can't stop myself from accessing the social networks, even though I understand that long hours of access are bad for my health.
5.
People complain about the amount of time I spend on the internet. 6.
I check my account on the social networks before I do my assignments.
7.
My performance is impaired due to the time spent on social networks. 8.
I become defensive or secretive when asked what I am doing on the internet. 9.
I argue aggressively with people who object to social networks. 10. I can't stop myself from entering social networks where it is forbidden (such as work / class etc.) even knowing that when I am caught it will have grave implications 11. I am afraid that life without social networks will be boring, empty, and unenjoyable 12. I become aggressive, loud, or irritable if someone disturbs me while I am on social networks. 13. My sleep time is gradually diminishing due to late night entrances. 14. I try to reduce my time on social networks but I fail. 15. I try to conceal from my family the amount of time that I am on social networks. 16. I choose to spend more time on social networks over going out with friends. 17. I feel depressed, under the weather, or nervous when I'm not on social networks, and this sensation disappears when I connect once again. 18. If I choose not to connect to social networks, I might feel depressed or insignificant. 19. I feel guilt when I "text" during class / driving / work. 20. I can't go an entire day without being on social networks. 21. I intentionally respond positively to posts by others in order to avoid unnecessary conflicts. 22. It is hard for me when I understand that others have more friends on social networks than I do. 
